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EPA’s Four Core Elements in Colorado

Inventory, Monitoring & Assessment
Colorado Natural Heritage Program /

Colorado State University

• Wetland mapping / wetland profiles
• Targeted inventories of high quality /

biologically significant wetlands
• Basinwide wetland condition assessments
• Wetland tools and resources (field guide,

website, field methods, databases

Wetland Restoration /
Conservation

Colo Parks & Wildlife /
USFWS / Land Trusts /

Local Gov’ts

Wetland Regulation /
Section 404

Army Corps of
Engineers / EPA /

Colo Dept of Transp
Water Quality Standards

for Wetlands / Section 401
Colo Dept of Public Health

and Environment

More info on Core Elements: http://water.epa.gov/grants_funding/wetlands/cefintro.cfm



Level 1-2-3 Wetland Assessment Methods

Level 1
• National Wetland Inventory (NWI)

digital wetland mapping
• Statewide Wetlands Landscape Integrity

Model (LIM)

Level 2
• Ecological Integrity Assessment (EIA)

quasi-rapid assessment
• Functional Assessment of Colorado

Wetlands (FACWet)
• Targeted inventories of high quality and

biologically significant wetlands

Level 3
• Floristic Quality Assessment (FQA)
• Vegetation Index of Biotic Condition (VIBI)

selected wetland types



Digital NWI Mapping in 2008

Level 1: Digital NWI Data in Colorado



Digital NWI Mapping in 2011

Level 1: Digital NWI Data in Colorado

Arkansas River Basin - Recent WPDG Proposal

• 458 quads digitized or newly delineated
• 190 quads planned for 2012 (recently completed)



Level 1: Landscape Integrity Model

•GIS Inputs:
• land use and roads
• resource extraction and

energy development
•hydrologic modification
•weed infestations

•Best professional judgment
weighting of inputs

•Distance decay function on
many inputs

•Calibration over time with
field data



Level 2: Ecological Integrity Assessment (EIA)

ECOLOGICAL
CATEGORIES

KEY ECOLOGICAL
ATTRIBUTES

INDICATORS & METRICS

Landscape Context
Landscape Composition

landscape fragmentation (all wetlands)

riparian corridor continuity (riverine wetlands)

Buffer Index buffer extent, buffer width, buffer condition

Biotic Condition
Community Composition

native plant cover, noxious weed cover,
aggressive native cover, mean C

Community Structure
woody species regeneration, litter accumulation,
structural complexity

Hydrologic Condition

Hydrological Regime

water source, hydrologic connectivity,
alteration to hydroperiod (all wetlands)

bank stability, beaver activity (riverine wetlands)

Physiochemical
Condition Chemical /Physical Processes soil surface disturbance, water quality



Level 3: Floristic Quality Assessment (FQA)

Coefficient of Conservatism (C-Value)
0 = non-native, introduced species

1-3 = native but more commonly found in non-natural areas

4-6 = equally found in natural and non-natural areas

7-9 = obligate to natural areas but can sustain some habitat degradation

10 = obligate to high-quality natural areas (relatively unaltered from
pre-European settlement conditions)

Colorado C-values assigned to entire flora by a panel of experts

Cypripedium parviflorum

C-value = 9

Helianthus annuus

C-value = 1

Carex utriculata

C-value = 5



Level 3: Vegetation Index of Biotic Integrity

Metrics
Riparian

Shrubland VIBI
Fen VIBI

Wet Meadow
VIBI

Mean C (native) X X

cw FQI X

% Intolerant species X X

Intolerant species richness X

% Tolerant species X X

% Non-native species X X

Total cover native species X X

Invasive species richness X

Total cover perennial species X

% Native perennial species X

Native perennial species richness X

% Native forb species X

% Hydrophytes X

Total cover hydrophytes X X

Mean wetland indicator X

Carex species richness X

Relative cover Poaceae X

Total cover bryophytes X

Total cover litter X

Total cover bare ground X X



Level 2 & 3: Field Methods (EIA, FQA, VIBI)
• For every target, survey 0.5 hectare (~1.2 acres) around the point

• Classify the wetland area by multiple classification systems

• Identify land uses within the wetland and surrounding area

• Photographs of the site



Level 2 & 3: Field Methods (EIA, FQA, VIBI)
• Detailed plant species lists and plant cover data collected

• Described the soil profile in 2-3 soil pits

• Identified water sources and modifications to natural hydrology

• Recorded metrics pertaining to wildlife habitat and disturbance



Uses of Wetland Data in Colorado

Wetland Restoration /
Conservation

Colo Parks & Wildlife / USFWS /
Land Trusts / Local Gov’ts

Wetland Regulation / Section 404
Army Corps of Engineers / EPA /

Colo Dept of Transp

Water Quality Standards
for Wetlands / Section 401

Colo Dept of Public Health and
Environment

River Basin Scale Wetland Profile,
Condition Assessment, and

Habitat Evaluations:
North Platte Example

Developing the Watershed
Approach to Wetland Mitigation:

Front Range Example

2012 Integrated Water Quality
Monitoring and Assessment Report

Wetlands Section

Reason / Partners Project / Example



Wetland Restoration & Conservation
Colorado Parks and Wildlife

• Wetlands Wildlife Conservation Program

• ~$1.5 million in wetland restoration grants

• Use data to prioritize grant funding

• River basin scale wetland condition assessments



Wetland Restoration & Conservation
Colorado Parks and Wildlife

• Extent and distribution of wetland resource

• Quantity of wildlife habitat



Wetland Restoration & Conservation

Riparian
Shrublands

48%Wet
Meadows

36%

Fens
9%

Freshwater
Marshes

4%

Alkaline
Basin

2%
Riparian

Woodland
1%

Colorado Parks and Wildlife

• Estimate of wetland types (more specific than Cowardin)

• Estimate of general wetland condition

• Future studies will include more metrics specific to wildlife habitat



Wetland Regulation / Section 404
U.S. Army Corps, U.S. EPA,

Colo. Dept. of Transportation

• FACWet Level 2 method developed
with CDOT funding

• Mandatory for 404 permit application

• Evaluate condition of proposed
impact site

• Permits to impact high condition sites
raise red flags and face higher
scrutiny



Wetland Regulation / Section 404
U.S. Army Corps, U.S. EPA,

Colo. Dept. of Transportation

• Watershed approach to mitigation

• Pilot project in urban Front Range

• Analysis of current and historic
wetland extent based on NWI mapping

• Demonstrate how condition (EIA, FQA)
and functional (FACWet) assessments
can aid planning and goal setting
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Wetland Regulation / Section 404



Water Quality Standards for Wetlands

Colo. Dept. of Public Heath and Environment

• Narrative water quality standards for wetlands, but never applied

• New Wetlands Section in the Integrated Water Quality Monitoring
and Assessment Report (303d and 305b)
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Questions?
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